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1. SCOPE

1.1 Scope. This specification covers the detail requirements for NPN, silicon, power, transistors. Two
levels of product sssurence is provided for each device type as specified in RIL-$-19500.

1.2 Physical dimensions. See figure 1.

1.3 Baxiwmim retings.
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2. APPLICABLE DOCUMENTS
2.1 Government documents.

2.1.1 Specifications. standards., and handbooks. The following specifications, stendards, and handbooks
form a part of this document to the extent specified herein. Unless otherwise specified, the issues of
these documents are those Listed in the issue of the Department of Defense Index of Specifications, and

Standards (DODISS) end supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATION
MILITARY
MIL-$-19500 - Semiconductor Devices, General Specification for.
STANDARD
MILITARY
MIL-STD-750 -~ Test Methods for Semiconductor Devices.

(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are
available from the Standardization Docusents Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA

Amana

19119-5094) .

2.2 Order of precedence. In the event of a conflict between the text of this document and the references
cited herein, the text of this document takes precedence. nothing in this document, however, supersedes
applicable lLaws and regulations unless a specific exemption has been obtained.

.1 Associat

3
19500 and
Ll g

detail speciﬂcation. The individual item requirements shall be in accordance with MIL-S-
L 21

3.2 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used herein
shall be as specified in MIL-S-19500.
a. Total control charge Q; When a transistor is held in a conductive state by a current, 1., a
charge as is stored in the device when operating in the active region. A charge Q. may gg stored

on an external capacitor C to neutnhze the effect of the 1nternal charge, Os when the transistor
is turned off (see 4.4.1.1).

b. Base Leakage current. (IBL) is defined as base Leakage current with both junctions reverse
biased. 1. is always < 1, for Voo > V.. (V. is off condition base bias; V; is base voltage at
C BL BE='T BE T
threshald of rnndur'inn

SShRese SoTeG L .

3.3 Desi construction, and sical dimensions. The design, construction, and physical dimensions
ehall be as nmctf!.d in MIL-5-19500, and 'hmu-n 1 herein. The suffix “8" is used on devices which have 0.5

LY R o, 8nc 1ces

inch minisua to 0.75 inch maximum lead lcngth

3.3.1 Lead material -nd f\rnnh Lead material shall be Kovar, Alloy 52 or approved eguivalent. Lead

finish shall be solderable in accordance with MIL-STD-750, MIL-S-19500 and as specified herﬂn. Vhere a
choice of lead finish is desired, it shall be specified in the acquisition document (see 6.2).

3.3.2 TJerminal-lead length. Terminal-iead length(s) other than that specified in figure 1 may be
furnished when so stipuiated in the contract or order. iihere other iead lengths are required and provided,
it shall not be construed as adversly affecting the qualified-product status of the device, or applicable

JAN marking (see 6.2).
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FIGURE 1. Phxsi‘cul dimensions.
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Dimensions are in inches.

Metric equivalents are given for general information only.
Messured in the zone beyond 250 (6.35 ==) from the seating plane.
NHeasured in the zone .050 (1.27 mm) and .250 (6.35 mm) from the seating plane.
variations on dimension B in this zone shall not exceed .010 (0.25 mm).
Qutline in this zone is not controlled.

When measured in gauging plane .054 +.001, -.000 (1.37 +0.03,
-0.00 mm) below the seating plane of the transistor, maximum
diameter Leads shall be within .007 (0.18 mm) of their true
Llocation relative to @ meximum width tab. Smaller diameter

leads shall fall within the outline of the maximum diameter

Lead tolerance. Figure 2 shows the preferred method of
measurement .,

. The collector shell be electrically connected to the case.
Neasured froa the maximum diameter of the actual device.

ALL 3 Leads (see 3.3.1 and 3.3.2).

. For transistor types 2ZN3253 and ZN3444, dimension L shail be
1.500 inches (38.10 mm) minimum and 1.75 inches (44.4 mm)

maxious.

For transistor types 2N3253S and 2N3444S, dimension L shall be
0.5 inches (13 mm) minimum and 0.75 inches (19.0 am) maximum.

.

N

FIGURE 1. Physical dimensions - Continued.
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.125 ¢.010 (3.18 20.25 mm) from the seating surface of the gauge. A spacer may be used to cbtain t
.125 (3.18 mm) distance from the gauge seat prior to force application. A force of 8 oz £.50 oz

MIL-S-19500/347A

Dimensions
Ler Inches Nitli
nin nax Nin Nax
A 0.9409 | 0,949 | 3.38 | 3.60
2 0.0712 1.78 1.8
¢ 10.182 10199 | 4.62 | 5.05
) 0.009 0.o11 0.23 0.28
E 0.123 Nom_ 2,18 hom

Dimensions are in inches.

Metric equivalents are given for general information oniy.
The following gauging procedure shall be used: The use of a pin straightener prior to insertion in
the gauge is permissible. The device being measured shall be inserted until its sesting plane is

®hna
1]

shall then be applied paralliel and symmetrical to the advice's cylindrical axis. When examined
visusily sfter the force application {the force need not be removed), the seating plane of the
device shell be seated against the gauge.

. The location of the tab locator, within the Limits of dimension 3, will be determined

by the tab and fiange dimension of the device being checked.

FIGURE 2. Gauge for lead and tab location -~ Continued.
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3.4 Rarking. Marking shatl be in accordance with M1L-$-19500.

3.4.1 'S’ suffix marking. The 'S* suffix shall be used on devices meeting the 0.5 inch minimum to 0.75
inch maximum Lead length require-ont

4. QUALITY ASSURANCE PROVISIONS

4.1 Sasmpiling snd inspection. Sempling and inspection shail be in sccordsnce vith RIL-S-
specified herein.

4.2 -Qugtification ingpectijon. Cuelificat
'S’ suffix devices or non-suffix devices may

cation i
be used for qu-liﬁelﬂen

4.3 Screening (JANTX ievel onily). Screening shall be in accordance with 'RIL=3-19500 {(tabls 11}, -end:es
specified herein. The following measurement sha sede in accordance with table I herein. Devices that

L be
exceoed the Limits of tables I and I1 herein .h-ll not be acceptable.

Screening (see tadble I _Nessurements
of MIL-3$-19500)
JANTX level
9 Not epplicable —
"M icpon 9 hpga
12 See 4.3.1
13 Al = 100 percent of initial value or .05 A dc
..Lg- —rrar o mmaasa A = 4L mamacnt af imicial
WO ®" 18 greaiserT, an = Ivs PRSIt U INnTlies
lvatue; subgroup 2 of table 1 herein.

4.3.1 Power burn-in conditions. Power burn-in conditions are as follows:

T, = room asbient in accordance with the geners! regquirsssnts of psrsgraph of MIL-STD-750
244k = Voo = 40 V dc,
2N3253 = vca =32y dc, Pr=1.0w.
NOTE: No heatsink or forced air cooling on the devices shall be permitted.
4.4 guslity conformsnce inspection. Guality conformance inspection shall be in accordance with MIL-S-
19500, and as specified herein.
4.4.17 Sroup A inspection. Sroup A inspection shall be conducted in accordance with MIL-8-19500, end

L. 4 9 Leosman B {nmanan - it
m.a  wOI v < BV WS VTR e

specified for subgroup testing in table lVb (JMTI, and JANTXV) of MIL-S-19500, . and as
measurements (end-points) and del

11 herein.
4.4.2.1 Group B inspection, Table 1vb of MIL-$-1950.
Subgroup Method Conditions
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4.4.3 Group C inspection. Group C inspection shall be conducted in accordance with the conditions
specified for subgroup testing in table V of MIL-$-19500, and as follows. Electrical measurements (end-
points) and delta requirements shall be in sccordance with the applicable steps of table 11 herein.

4.4.3.1 Group C_ingpection, Table V of MIL-S-19500.
Subgroup Nethod Conditions

c2 2036 Test condition E.
6 026 To = 25° Vg 10V dc; Py = 1.0 M.
4.5 nethods of inspection. Methods of inspection shall be as specified in the appropriste taebles and as
follows:
4.5.1 Puylse mespurements. Conditions for pulse messurement shall be as specified in NMIL-STD-750.

P Sy e A

[T ] wh itl produce & tuin
The optimum capscitance is obtained
be

4.5.2 Total control cherge. The capacitor T, is adjusted to the
off waveform similar to the one shown in figure 3, where C = C optimum.
when the "buaps™ just disappear. The charge on the capscitor which will
Yin-

4.5.3 1nput capacitsnce . This test shall be conducted in accordance with method 3240 of MIL-STD-750,
except that the output capacitor shail be omitred.
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TABLE 1. Group A_inspection.
Inspection 1/ niL-STD-730 Symbol Limits unit
Hethod Conditions nin | max
Subgroup 1
Visual and mechanical| 2071
inspection
.Subgrevp 2
Collector to-emitter | 30711 |Bias condition O; x, =10 mA.dc; |Veanyego
breakdown voltage pulsed (see 4.5.7). DA
2N3253, S &0 Vv de
D444, S SO vV dc
Coiiector to base 3036 |Bias condition O Icmon 10 A do
cutoff current
2N%253, S Voo = 75 V de
2N3LL4, S VCB = 80 V de
Emitter to base 3061 |Bias condition D lepo 10 A dc
voltage cutoff Ve * 5 Vdec o
current
Collector to esitter | 3041 |Bias condition A Legx 0.5 | HA de
cutof! current Veg = & V dc; Veeg ® 60 V dc ex
Collector to bese 3036 |Bjas condition D; Vpog = 60 V dc |1l.pno 0.5 | MA dc
cutoff current it
Forward-current 3076 VCE = 1.0V dc hFE1
trensfer ratio i = 150 mA dc; puised
(See 4.5.1)
2N3253, s 5
2N3UJ. S 20
forward-current 3076 |V, =1 Vde, 1.=500 mA dc; hees
transfer ratio pﬁf: (see 455 F
2N3253, S 25 75
2N34bb, S 20 60
Forvard—c;arrent 3076 VCE = 5.0V de hegs 10
trensier ratio =9 Adc
pllsed (see 4.5.1)
2N3253, s 20
2N3Lbs, S 15
{oliector-amitter 7 (1, =150 aA dc; Ip = 15 A de; v D.35 | v dc
saturated voltage pﬁlsed (ue‘ﬁ.g.ﬁ ! CECsat)1
Collector-emitter 3071 |1, = 500 mA dc; 1. = 50 A dc; Vorseas1d 0.60 | V dc
saturated voltage Lsed (see 4.5.1Y CEASRRIe
Collector-emitter 30717 {I. = 1.0 A dc; 1, = 100 A dc v 1.2 | Vv de
saturated voitege piised (see 4.5.1H ’ CECsat)3
See footnote at end of table

O
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TABLE 1. Group A inspection - Continued.
Inspection 1/ nIL-8T0-750 Symbol | Limits | unit
Bethod Conditions Ain Nax
- Continued
Bass-emitter 3066 |[Test condition A; lc = 150 mA dc; le(at)‘l 1.0 | vV de
saturated voltage Ia = 15 A dec;
plised (see 4.5.1)
Base-emitter 3066 |[Test condition A; 1. = 500 mA dc; Var(sat)2 | 0-7 1.3 | V de
saturated voltage i&'.?:" 2;‘ “
Olead (see £ 5 1)
Base-emitter 3066 |Test condition A; o= 1.0 A dc; v“(“t)_., 1.8 | Vv de
sasturated voltege I, = 100 mA dc;
plised (see 4.5.1)
Subgroup 3
High temperature Th = +150°¢C
operation
Coliector to base 3036 |Bias condition D; VCB = 60 V dc lcm 75 HA dc
cutoff current
iow temperature T -55%¢
operation
Forward-current 3076 VCE = 1.0 V dc hFE&
transfer ratio I.7= 150 mA dc; pulsed
(See 4.5.1)
2N3253, s 12
23444, S 10
Subgroup 4
Pulse response: 3251 |Test condition A
Delay time Vor = 30 V dc; \Iig = 2V dc; ty 15 ne
1."= S00 mA dc; = 50 mA dc
(ioe figure 3y 8
Rise time Vec = 30 ¥ dc; Veg x 2 ¥ de; t, 35 | ns
1. = 500 sA dc; = 50 dc
(gce figure 3) 81
Storage time \!cc =30V dec;, .. = t, &0 ns
1% 500 wA dc; Do, = 50 mA de
(See figure 3)
Fall time Vee = 30V de; 1g4 = ty 30 | ns
1= 500 A de; T5, = 50 mA dc
{See Tigure 3)

See footnote at end of table.

10
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TABLE 1. Group A jnspection - Continued.

inspection 1/ M1L-STD-750 Symbol | Limits | Unit
Wethod Conditions LAL] nax
Subgroup &
= Continued
Base Leakage current Voo » 60 V dc; Ve = & V dc; 1 0.5 | A dc
e (e ¢5.2) @ B ‘ BL -
Extrapolated unity 3306 [V.u = 10 V dc; 1. = 50umA dc; 17 50
gein frequency Dwom: ‘ Ihyel
Onen gi!;t.:ui.t_ output 3236 Vo =10 Vdec; = 1 MMz Cotan 12 pt
tance cbo
.-.;:3“ capacitance 20 v =20 S Vde; ?=1 M2 C.o % | pt
e 4.5°3) oo
Total control charge Vee ® 30 V dc; 1. = 500 mA dc; Qy 5 n
1gy ® 50 mA dc (dee figure &) Coulonos
Quharoun S
# PN | l--b.l:

1/ For saspling plan, see MIL-3-19500.

1




MIL-S-19500/347A

TABLE 11. Groups B and C electrical measurements. 1/ 2/
Step Inspection MiL-STD-750 Symboi Limits | Unit
Nethod Conditions nin | Max
1. |collector to base 3a36 Bias condition D lemon 0.50 | uA dec
cutoif current Veg = o0 v ac
2. |Collector to base 3036 Bias condition D lego3 2.5 MA dc
cutoff current Vg * 60 v dc
3. |Forwerd-current 3076 Vep = 7.0V ac 'L'FEZ
transfer ratio 1. = 500 mA dc
Pulsed (see 4.5.1)
205253, s 25 75
DB, S 20 60
4. |Forwerd-current 3076 Veg = 1.0 v de ”'FEZ 225X change in
transfer ratio 1. = SOO mA dc initial recorded
Pilsed (see 4.5.1) value

1/ The electrical messurements for table IVb (JANTX) of MIL-$-19500 are as follows:

"

/

b.

c

electrical memsurements for tahle V of M

Subgroup 2, table I1 herein, steps 1 and 3.
Subgroup 3, table II herein, steps 1 and 3.

. Subgroup 6, table II herein, steps 2 and 4.

—
Lavie

Subgroup 3, table 11 herein, steps 1 and 3.

Subgroup 6, table II herein, steps 2 and 4.

12




MIL-S-19500/347A

FIGURE 3. Q7 test circuit.

P.H. €200 nsec
RISE TIME <2 nsec +30 V
DUTY CYCLE = 2 PERCENT M

*10.7/

. 2000 Oé—o

FIGURE 4. Equivalent circuit for measuring delay and rise times.
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10<t, <500 usec
t,<5 nsec

t3>1 nsec
DUTY CYCLE = 2 PERCENT

FIGURE 5. Equivalent circuit for measuring storage and fall times.




MIL-3-19500/347A

S.  PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in sccordance with MIL-$-19500.
6. NOTES

ection contains information of a general or explanatory nature that may be helpful. but is not

may De

6.1 Notes. The notes specified in MIL-$-19500 are applicable to this specification.
6.2 Acqguisition reguiresents. Acquisition documents must speciiy the Toliowing:
8. lssue of DODISS to be cited in the solicitation.

b. Lead finish as specified (see 3.3.1).

o Type de el & ____3&

c. designation and quality assurance level.
d. Terminal-lead length (see 3.3.2).

6.3 Changes from previous issue. Marginal notations are not used in this revision to identify changes
with respect to the previous issue, due to the extensiveness of the changes.

CONCLUDING MATERIAL

Custodians: Preparing activity:
Army - ER Navy - EC
Navy - EC
Air Force - 17 Agent:
NASA - NA DLA - ES

Reviev activities: (Project 5961-1393)
Air Force - 85, 99
DLA -~ ES

User activity:
Navy - AS, €6, NC, SH
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